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CLAIMS 

[Claim(s)] 

[Claim 1]It has two or more base stations (321, 322,323,324,325) combined with a network 
controller (1 10), it is the method of registering a mobile station (307) in a radiotelephone system 
(300) set up perform radio with a mobile station — : — stage; which registers said mobile station 
into the 1st base station — in said mobile station — : — stage; which memorizes the 1st base 
station identifier — with the 1st signal from said 1st base station, stage; which receives the 2nd 
signal from the 2nd base station — stage (404); which detects the input-signal characteristic of 
said 1st signal and said 2nd signal — **** being impossible for the input-signal characteristic of 
said 1st signal, and, When **** is possible for the input-signal characteristic of said 2nd signal, 
from said 2nd base station, A stage (406) of receiving a control signal containing the 2nd base 
station identifier and a cell grouping level; when said mobile station is registered into said 2nd 
base station, A stage (410) of judging said 1st base station identifier and said 2nd base station 
identifier from said cell grouping level; when said mobile station is not registered into said 2nd 
base station, In stage (414); which registers said 2nd base station, and said network controller, 
registration to said 2nd base station of the :aforementioned mobile station is answered, How to 
register a base station in a radiotelephone system being constituted by stage; which registers 
said mobile station into a group of a base station defined by said cell grouping level and said 2nd 
base station identifier. 

[Claim 2]Said cell grouping level and said 1st base station identifier define the last registration 
group of a base station which said mobile station registered at the end, How to register a base 
station in the radiotelephone system according to claim 1 with which said judgment stage 
includes a stage (412) of judging whether said 2nd base station being included in said last 
registration group. 

[Claim 3]Said two or more base stations are arranged on one or more axes (502,504,506), Said 
1st base station identifier and said 2nd base station identifier determine a position of said 1st 
base station and said 2nd base station on each axis of one or more axes, respectively, A stage 
[ difference / of a position of said 1st base station on each axis, and a position of said 2nd base 
station / said cell grouping level / stage / said / judgment ], How to register a base station in 
the radiotelephone system according to claim 1 constituted by stage (412) which will be 
concluded if said mobile station is not registered into said 2nd base station when said difference 
exceeds said cell grouping level. 

[Claim 4]A method characterized by comprising the following of registering a base station in the 
radiotelephone system according to claim 3. 

Said 1st base station identifier and said 2nd base station identifier include the one or more fields, 
respectively, Each of the one or more aforementioned fields corresponds to one axis among said 
one or more axes, A stage which a position of said 1st base station and said 2nd base station is 
uniquely determined on each axis of the one or more axes, respectively, and said comparison 
step subtracts each field of said 1st mobile station identifier from each field of said 2nd base 
station identifier, and generates each one or more results. 

A stage which will be concluded if said mobile station is not registered into said 2nd base station 
when it is constituted by stage [ said cell grouping level / result / each ] and one or more 
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results exceed said cell grouping level among said each result in said stage to conclude. 

[Claim 5]said detection stage — the [ of said 1st signal ] — with a stage which measures 
received signal strength-ed [ 1 ]. the [ of said 2nd signal ] — including a stage which measures 
received signal strength-ed [ 2 ] — said method — the [ said ] — the [ received signal 
strength-ed / 1 / and / said ] — a method of registering a base station in the radiotelephone 
system according to claim 1 which includes further a stage (406) of answering received signal 
strength-ed [ 2 ] and determining a nearby base station. 

[Claim 6]How to register a base station in the radiotelephone system according to claim 1 with 
which a stage of registering said mobile station into said 2nd base station is constituted by a 
stage of establishing radio with said 2nd base station, and stage (414) which transmits a registry 
request from said mobile station to said 2nd base station. 

[Claim 7]Said two or more base stations are arranged on one or more axes, and said 1st base 
station identifier and said 2nd base station identifier include the one or more fields, respectively, 
Each field of said one or more fields corresponds to one axis among said one or more axes, A 
position of said 1st base station and said 2nd base station is uniquely determined on each axis 
among said one or more axes, respectively, Said method. : In said mobile station, each field of the 
1st base station identifier of :above, A stage [ said cell grouping level / result / which decreases 
from each field of said 2nd base station identifier, and generates one or more results / stage; 
each ]; when one of results exceeds said cell grouping level among said one or more results, A 
stage (412) which will be concluded if said mobile station is not registered into said 2nd base 
station; In said 2nd base station. : How to register a base station in the radiotelephone system 
according to claim 6 further constituted by stage (414); which registers into said 2nd base 
station stage; which receives said registry request, and said mobile station. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Generally this invention relates to a radiotelephone system. In more detail, 
this invention is cordless or relates to the location registration of the mobile station in a cellular 
radiotelephone system. 
[0002] 

[Description of the Prior Art]Two or more base stations generally set up communicate with one 
or more mobile stations are included in a radiotelephone system. Each base station transmits 
and receives; a radio telephony signal in each service area. The mobile station in a specific 
service area communicates with the base station coordinated with the area. A base station 
communicates between a mobile station and a public telephone switching network. A 
radiotelephone system is controlled by a network controller. 

[0003]A mobile station moves in the inside of two or more service areas. A user may also carry 
with a stock that a mobile station is carried in a car. A mobile station supervises, the situation 
(RSS: received signal strength), for example, the received signal strength etc., of a 
communications channel between a mobile station and a surrounding base station, etc. If a 
mobile station moves to the 2nd service area from the 1st service area, communication with the 
base station which provides service for the 2nd service area will be established, and 
communication with the base station which provides service for the 1st service area will be 
stopped. This process is called a hand-off and, usually it performs automatically. 
[0004]In order to allot a call efficiently to a specific mobile station, usually each mobile station 
registers the position into the nearest base station. Thereby, an incoming call is sent to the base 
station by a network controller, and the base station establishes radio with a mobile station, and 
completes a call. If a mobile station is not registered, it will warn to send the broadcast message 
usually called a page and to register the position into a mobile station of a radiotelephone 
system. If a mobile station moves to a new service area, it will register with the base station 
coordinated with a new service area automatically. This registration process is independently 
performed with a hand-off. 

[0005]The number of radio channels which can be used for the purpose of the traffic of a call, 
paging, registration, and others is restricted for every base station. In a densely-populated area, 
there may be no usable radio channel in the time zone when the degree of system usage is high. 
As one of the solution for establishing an additional channel, the method of providing more base 
stations of providing service is in a smaller service area. When the urban area etc. which have 
many mobile stations located densely are going too far, in order to provide a number sufficient in 
order to communicate and to control channel traffic of channels, a service area may become 
small by nearly the first floor of 1 block or a skyscraper. Such a service area is called microcell. 
[0006]The limit of the microcell method for providing additional communication and control 
channel is channel traffic needed for registration of many mobile stations which move between 
service areas. The number of user registration also increases inevitably as the base station in a 
system and the number of cells increase. Each mobile station carried all over a town must be 
registered into the base station which provides service for the service area into which it goes 
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newly, respectively. 

[0007]The cause of another registration traffic is signal cover. If a signal is selectively prevented 
with the object within the course between a mobile station and a base station, cover will take 
place. By cover, it may be extreme in the input-signal quality containing received signal strength, 
and an abrupt change may happen to it. For example, when a mobile station is near the boundary 
between cells, it may change frequently between time short for signal cover of the determination 
of the suitable base station which a mobile station registers. Received signal strength tends to 
register a mobile station into the greatest base station. A user looks back upon a RSS level, and 
when the antenna of a mobile station is interrupted from an input signal, it may change. In such a 
case, a mobile station repeats registration and re-registration to two or more adjoining base 
stations, and makes registration traffic increase. 

[0008]One of the solution proposed about the location registration in the micro cell system 
treating many members is a multilayer position updating method. The coverage area of the 
system using this method has two or more location registration area layers. It is arranged 
alternately and there are a fixed number of layers which lap mutually. A mobile station is divided 
into a group and one or more layers are assigned to each group. Each group's mobile station has 
some location registration area layers. If a mobile station updates the registration, a mobile 
station will switch a layer, namely, will update it to a different layer. 

[0009]However, this method has dramatically complicated realization and is inefficient-like. In the 
system using the hexagon-head cellular structure from which a cell is divided into the group of 
19 cells, 19 layers are required to perform this method. When the number of layers increases, in 
order to operate smoothly, remarkable adjustment and a system overhead are needed. Since 
each base station in each cell must transmit layer information so that it can decide when a 
mobile station should re-register, a remarkable multiple address overhead is needed. In order to 
divide location registration area into more layers and to have to send the same information for 
every cell for every layer, more broadcast information is needed. 

[0010]Therefore, in especially a microcellular use, the registration method with which the mobile 
station in a radiotelephone system which reduces the registration traffic of a radio channel has 
been improved is required. 
[0011] 

[Example] Drawin g 1 generally shows the ideal geographical layout of the radiotelephone system 
100 which can use this invention. The radiotelephone system 100 is provided with two or more 
base stations 102 which generally include the base station 104, the base station 106, and the 
base station 108, and the network controller 110. The network controller 110 is combined with 
the public telephone switching network 112. The network controller 1 10 is in further two or more 
each base station and wire communication states of the base station 102. Each connection 
between the network controller 1 10 and two or more base stations 102 is not illustrated by 
drawing 1 for not complicating a drawing too much. 

[0012]Each of two or more base stations 102 is set up perform one or more a mobile station and 
radio, such as the mobile station 1 16. This radio is performed according to a well-known 
standardization protocol with this art. The mobile radio telephone carried in the portable 
radiotelephone hand set in which a user can carry [ the "mobile station" used here or ] the word 

movement by the car, other vehicles, and built-in is pointed out. The mobile station 1 16 
completes a call with other members combined with other mobile stations (not shown) or public 
telephone switching networks 1 12 in the system 100 through radio with the one or more base 
stations 104,106,108. 

[0013]In order to perform effective wireless telephone communication, each base station of two 
or more base stations 102 provides service for each service area, thereby — the base station 
104 — in the base station 108, the base station 106 provides service for the service area 122 in 
the service area 120 at the service area 1 18. A service area is illustrated by the hexagon in 
drawin g 1 . However, that it may have the figures in which others are [ being a triangle, being a 
quadrangle, and ] arbitrary can recognize the service area 118,120,122 in a person skilled in the 
art. A person skilled in the art can recognize that the system 100 can be provided with arbitrary 
numbers of base stations, and arbitrary numbers, such as the mobile station 116, of mobile 
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stations which operate in relation to the system 100. 

[0014]Next, with reference to drawing 2 , the cell registration as a function of the user position 
specification in the radiotelephone system 200 by conventional technology is shown here. In 
order to simplify, drawing 2 shows movement of the user in alignment with the one axis 206. . 
Therefore, d rawing 2 carries a mobile station to the whole passing through a series of service 
areas in accordance with a straight course. For example, it moves along a street, a highway, or 
other roads, or the cell registration in the case of the user who took the train and is on the 
elevator in a skyscraper under travel is modeled. 

[0015]The radiotelephone system 200 by conventional technology is provided with the cells 201 
and 202,230,204,205 as shown in drawing 2 . The cells 201 and 202,203,204,205 are linearly 
arranged in accordance with the axis 206. Each of the cells 201 and 202,203,204,205 is provided 
with one or more mobile stations located in each cell 201 and 202,203,204,205, and the base 
station which performs radio. The cell 201 is provided with the base station 221. The cell 202 is 
provided with the base station 222. The cell 203 is provided with the base station 223. The cell 
204 is provided with the base station 224. The cell 205 is provided with the base station 225. 
[0016] Drawing 2 shows the position to which cell registration is carried out, when the user who 
carries a mobile station moves in accordance with the axis 206 further. This is shown in the 
lower half of drawing 2 , and the number in a parenthesis expresses the cell into which the mobile 
station 207 is registered as the mobile station 207 moves in accordance with the axis 206. This 
registers a mobile station into the cell 201 from the left-hand side of drawing 2 . That is, the 
mobile station 207 is registered into the base station 221 which provides service for the service 
area defined by the cell 201. If a mobile station moves in accordance with the axis 206, the 
mobile station 207 will supervise the quality of the signal received from the base station including 
the base station 222 located in the base station 221 located in the cell 201, and the cell 202. If 
the signal quality of the signal received from the base station 222, received signal strength 
(RSS), etc. exceed the quality of the signal received from the base station 221 in the designated 
point 208 on the axis 206, a hand set will be registered into the base station 222 in the cell 202, 
and will suspend registration with the base station 221 in the cell 201. By the quality of various 
input signals, and the hysteresis of the signal strength equalization algorithm which the mobile 
station 207 uses. It may reach, after a hand set crosses the point 210, i.e., the point of specifying 
the geographical boundary line of the cell 201 and the cell 202 at the point 208, that registration 
with the cell 202 is performed. The mobile station 207 continues movement in accordance with 
the axis 206, and continues the surveillance of input-signal quality. A mobile station will be 
registered into the base station 223 in the cell 203 if a mobile station reaches the point 212. 
[0017]When the user who carries the mobile station 207 goes into the service area of the 
radiotelephone system 200 by this, the mobile station 207, It registers with the cell 201 first and 
the network controller (not shown) of the system 200 enables it to send the call of the mobile 
station 207 to the cell 201. If the mobile station 207 moves to the cell 202, the 2nd registration 
will be performed automatically and a network controller will be updated to the service area 
containing newly. The mobile station 207 starts a registration process based on the signal 
strength and quality which were received from each cell. In order to avoid the multiple 
registration between the cells by change of the signal in the halfway point and the point 210, the 
mobile station 207 performs an equalization algorithm with a hysteresis. Thereby, the registration 
to an adjacent cell is usually delayed until the mobile station 207 fully enters in an adjacent cell 
at the point 208. Even if it uses an equalization algorithm, the multiple registration in the halfway 
point between cells still happens according to the shielding effect of object cover or other small 
sectors. Network traffic increases for such multiple registration, usable capacity decreases, and 
the battery shelf life of the mobile station 207 becomes short. 

[0018]Next, with reference to drawing 3 , the cell registration as a function of the user position 
specification in the wireless telephone communications system 300 by this invention is shown 
here. The system 300 is divided into two or more cell or service areas 301 and 302,303,304,305. 
Drawing 3 shows the one-dimensional system 300 which the user who carries the mobile station 
307 moves in accordance with the one axis 306 like drawing 2 . Thereby, drawing 3 models cell 
registration in case a user carries a mobile station in accordance with a straight course to the 
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whole, such as inside of a road, a railroad, or an elevator. 

[0019]The system 300 equips each service area 301 and 302,303,304,305 of two or more service 
areas with two or more base stations where each provides service. The service area 301 is 
provided with the base station 321. The service area 302 is provided with the base station 322. 
The service area 303 is provided with the base station 323. The service area 304 is provided 
with the base station 324. The service area 305 is provided with the base station 325. The base 
station which provides service for each service areas 301 and 302,303,304,305 establishes a 
mobile station and radio, such as the mobile station 307 located in each service area 301 and 
302,303,304,305. A base station transmits system information on a control channel, and this is 
received by mobile stations, such as the mobile station 307. A base station and a mobile station 
communicate using a control channel and a communications channel according to a 
predetermined communications protocol. 

[0020] Drawing 3 shows further the position which cell registration generates, when the user who 
carries a mobile station moves in accordance with the axis 306. Cell grouping level 1 is assumed 
■n drawin g 3. This is shown in the lower half of drawing 3, anc j the number in a parenthesis shows 
the cell or service area where the mobile station 307 is registered, when a mobile station moves 
in accordance with the axis 306. This registers the mobile station 307 into the cell 301 from the 
left-hand side of drawing 3 . That is, the mobile station 307 is registered into the base station 
321 which provides service for the service area defined by the cell 301. The mobile station 307 
is registered also into all the cells in the group of the cell defined by cell grouping level 1 by this 
invention. Now, a mobile station is registered also into the cell 302 as shown in drawing 3 . 
[0021]If the mobile station 307 moves in accordance with the axis 306, the mobile station 307 
will supervise the quality of the signal received from the base station including the base station 
323 located in the base station 321 located in the cell 301, the base station 322 located in the 
cell 302, and the cell 303. If the quality of the signal received from the base station 321 and the 
base station 322 is exceeded, the quality (RSSxeceived signal strength), for example, the 
received signal strength etc., of the signal received from the base station 323, etc., The mobile 
station 307 is registered into the base station 323 in the cell 303 in the point 308. By the quality 
of various input signals, and the hysteresis of the signal strength equalization algorithm which 
the mobile station 307 uses, the point 308 that registration with the cell 202 is performed may 
be reached, after the mobile station 307 crosses the point of defining the geographical boundary 
line between the cell 302 and the cell 303. 

[0022]If the mobile station 307 registers with the base station 323, a mobile station will be 
registered also into all the base stations in the group of the cell defined by cell grouping level 1 
by this invention. That is, a mobile station is registered also into the base station 324 in the cell 
304, and the base station 322 in the cell 302. At this point, a mobile station is freely movable 
without the necessity for re-registration in any [ of the cell 302,303 or 304 ]. For example, 
movement of the mobile station 307 within the cell 303 near the boundary of the cell 303 and the 
cell 304 is closely performed on the boundary of the cell 303 and the cell 302, without repeating 
two the adjoining registration with a base station and re-registration. Thereby, the registration 
traffic in the radiotelephone system 300 is reduced. 

[0023]The mobile station 307 continues movement in accordance with the axis 306, and 
continues the surveillance of input-signal quality. If the signal quality from the base station 325 
in the cell 305 exceeds the signal quality from the base station 324 in the cell 304, the mobile 
station 307 will be registered into the base station 325 in the cell 305. By this invention and cell 
grouping level 1, the mobile station 307 is registered also into the base station 324 in the cell 
304, or maintains the registration. 

[0024] Drawing 3 shows the cell grouping of level 1, and this indicates the number of the cells 
which adjoin the registration cell contained in registration area to be a threshold. The mobile 
station 307 is registered into all the cells which follow a registration cell in the cell grouping of 
level 1. However, the level of the cell grouping provided by an algorithm may change. For 
example, the cell grouping of the level 2 or the level 3 is also possible. Preferably, for every cell, 
it is programmable and this level is downloaded to the mobile station 307 between registration 
processes. Thereby, according to the system demand over the traffic and the system 300 which 
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are changing, a cell grouping can be adjusted dynamically. 

[0025] Drawin g 4 is a flow chart showing how to register the mobile station in the radiotelephone 
system by this invention. This method starts at Step 402 and mobile stations, such as the mobile 
station 307 ( drawing 3 ), go into the coverage area of radiotelephone systems, such as the 
radiotelephone system 300 ( drawing 3 ), here. At Step 404, a mobile station receives the 1st 
signal from the 1st base station that provides service for the 1st service area. A mobile station 
also receives the 2nd signal from the 2nd base station, and receives other signals similarly. 
Preferably, the 1st signal and the 2nd signal are constituted by the control channel signal by 
which the multiple address is carried out in the 1st and 2nd base stations. A control channel 
signal includes system information, such as a base station identifier which identifies uniquely the 
1st base station and the 2nd base station in a radiotelephone system. By this invention, system 
information also contains the cell grouping level which defines the group of one or more service 
areas including the 1st service area. A cell grouping level defines so that it may be explained in 
detail below, the hierarchy of a service area, i.e., number of cells, surrounding the 1st service 
area where a mobile station is automatically registered by a radiotelephone system. 
[0026]A mobile station detects the input-signal characteristic of the 1st signal, the 2nd signal, 
and other input signals at Step 404. Preferably, a signal characteristic is concerned with the 
quality of input signals, such as a received-signal-strength index (RSSIxeceived signal strength 
indication). The circuit which detects a received-signal-strength index is a well-known thing with 
this art. Answering the input-signal characteristic, a mobile station chooses the base station 
which receives the signal with which a mobile station has the best signal quality as the 1st base 
station. For example, a mobile station judges which base station has the maximum received 
signal strength corresponding to a nearby base station. 

[0027]At Step 406, a mobile station receives the 1st signal by which the multiple address was 
carried out in the 1st base station. A mobile station determines system information from the 1st 
signal. A cell grouping level, and the 1st cell identifier or base station identifier which identifies a 
base station uniquely is preferably contained in system information. 

[0028]Preferably, the service area in radiotelephone systems, such as a service area, is arranged 
in accordance with one or more axes. In a multidimensional system, a service area is arranged in 
accordance with two or more axes. By this invention, a base station identifier (or cell identifier) 
decides on the place of a base station (related service area) uniquely on each axis of one or 
more axes. The one or more fields corresponding to one axis are preferably included in a base 
station identifier among one or more axes. It can consider that a cell or a service area is in the 
hierarchy of the service area surrounding a specific service area using a base station identifier. 
[0029]Although explanation of this method is continued, a mobile station judges whether the 
mobile station is registered into one cell of the present radiotelephone systems at Step 408. 
Preferably, a mobile station is provided with the memory which memorizes the index of the 
precedence cell registration containing the last registration cell identifier which shows the base 
station identifier of the final cell which the mobile station had registered when there is it. A 
mobile station is not registered yet at the time of about [ by which about / the mobile station 
went into the coverage area of the system / was started in / about / it ], but execution follows 
Step 414. When a mobile station may be registered before, the registration information containing 
the last registration cell identifier is read by a mobile station, and execution follows Step 410. 
[0030]At Step 410, it is judged whether the base station identifier of a mobile station of the 1st 
(nearby) base station corresponds with the last registration cell identifier. If these two identifiers 
are in agreement, a mobile station may be before registered into a nearby base station, and 
execution will follow Step 416. When two identifiers are not in agreement, it must determine 
whether a mobile station needs the registration to a nearby base station, and a method follows 
Step 412. 

[0031 ]It is judged whether a mobile station is contained in the group of one or more service 
areas defined by the cell grouping level surrounding the service area where the last registration 
of the nearby base station judged at Step 404 was carried out at Step 412. Preferably, a mobile 
station relates to the nearby base station identifier and the last registration cell identifier of a 
base station as follows. 
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[0032]A mobile station compares the nearby base station identifier and the last registration base 
station identifier of a base station. Among each axial field of the base station identifier of a 
nearby base station, when the absolute value of the difference of arbitrary one and the last 
registration base station is larger than a cell grouping level, a mobile station is registered into a 
nearby base station. The fundamental algorithm which judges whether a mobile station is in the 
present registration cell group and whether this calculation is out of it is expressed. 
[0033]As for a method, a mobile station is registered there following Step 414. In order to 
register, a mobile station establishes a nearby base station and radio according to the wireless 
application protocol of a radiotelephone system. Next, a mobile station transmits a registry 
request to a nearby base station, and a base station registers a mobile station into the base 
station, and sends registration information to a network controller. 

[0034]A mobile station is registered into the 1st base station and all the base stations in the 
group defined by a cell grouping level under control of a network controller. Thereby, in the cell 
grouping level of 1, a mobile station is registered into the hierarchy of a service area including 
the service area coordinated with the 1st base station, and all the service areas which adjoin 
directly. When a cell grouping level is 2, a mobile station is further registered into all the service 
areas which adjoin the group of the grouping level 1 of a cell directly. The buffer for one cell is 
made into the circumference of the cell (service area) which receives offer of service by the 
present nearby base station by this method of using cell grouping level 1. Thereby, the multiple 
registration by change of a signal or cover between cells is lost. Since a mobile station will be 
registered also into an adjoining service area if a mobile station is further registered into a 
service area as for this method, the cell registration in a system is reduced. 
[0035] Registration to an adjacent cell is preferably performed by the network controller (not 
shown), and the system can eliminate registration traffic further. A network controller 
determines which service area registers a mobile station using the same algorithm as a mobile 
station. The network controller of a system allots a call to a mobile station based on the 
knowledge of the dynamic registration algorithm of a mobile station. 

[0036]With reference to drawing 5 , the cell discrimination system for the two-dimensional 
hexagon-head cell pattern used with this invention is illustrated. Drawing 5 illustrates assignment 
in the cell in the hexagon-head cell pattern 500 of the location parameter called a cell identifier. 
Each of a cell is arranged in accordance with three axes including the 1st axis 502, the 2nd axis 
504, and the 3rd axis 506. Each field is coordinated with one axis and the number in the field 
specifies the cell position on an axis. The adjacent cell which has the same axial field number 
has a fixed position in accordance with an individual axis, and forms a straight line vertical to the 
axis illustrated with the straight line 508 and the axis 502. Same location parameter assignment 
using a multiplex shaft can be performed about the cell pattern using cells of a different form, 
such as a triangular cell or a square cell. It is extensible to a three-dimensional cell pattern by 
using the 4th axis prolonged in the same location parameter quota method from the page 
containing drawing 5. Such a cell pattern may exist in the microcellular radiotelephone system 
installed in the office building of a layered story. 

[0037]Drawing 6 shows the cell grouping of a level which differs in a hexagon-head cell pattern, 
and the identifier 500 used for this invention. The single big digit in each cell expresses axial 
offset of the maximum of the cell which has the identifier 555, and three small numbers express 
each axial offset. By the group level calculation in [ whole ] an above-mentioned algorithm, the 
mobile station registered into the cell 555 will only be registered into a new cell, if the group 
level with which the size of the axial field of a new cell was specified is exceeded. For this 
reason, registration will be performed if a number with a big mobile station moves to the cell 
exceeding a group level by drawing 6 . If it registers with the base station which provides service 
for the service area which a mobile station coordinates with the cell discriminated from 555 of 
the center of drawin g 6 about the cell grouping of level 1, The mobile station is automatically 
registered also into all the cells in the group 602 by a network controller (not shown). Therefore, 
the notice of an incoming call to a mobile station is sent to all the cells in the group 602. To all 
the cells with the axial offset from the last mobile station cell registration which does not exceed 
a group level, this only sends the notice of a call and is performed by a network. If a mobile 
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station registers with the cell discriminated from 555 about the cell grouping of the level 2, the 
mobile station will be automatically registered also into all the cells in the group 604. 
[0038]In draw ing 6, it turns out that each service area is surrounded by the hierarchies of a 
service area, and that a cell grouping level expresses the hierarchy number of the service area 
surrounding a specific service area. For example, since all service areas are shown by the big 
number 1 as shown in drawing 6, the group 602 is equivalent to the hierarchy of an identifiable 
service area. The 2nd hierarchy's service area includes the service area shown in the big number 
2 within drawing 6 . 

[0039] Drawin g 7 shows the location registration of the level 2 by the mobile station 702 in the 
radiotelephone system 700 by this invention. In the two-dimensional system 700 shown in 
drawing 7, even if the mobile station 702 meets any of three cell axes included at the flat surface 
of a page, it is freely movable. Drawing 7 shows the grouping of the level 2. 

[0040]If the mobile station 702 goes into the service area of the system 700, the mobile station 
702 will be registered into the cell 704 in the point 1 of drawing _ 7. That is, the mobile station 702 
is registered into the base station (not shown) which provides service for the cell 704. The 
mobile station 702 is automatically registered into all the cells contained in the group 706 for 
registration of the level 2. In order to make it intelligible, by drawing 7 , these cells put in 
horizontal hatching and are illustrated. Now, the mobile station 702 has a buffer for two cells 
around the cell registered now. 

[0041]If the mobile station 702 moves in accordance with the course 708, the mobile station 702 
will come to the cell 710 into which the mobile station 702 has not been registered yet so that it 
may be shown by the result of algorithm calculation of the level 2. Now, a mobile station is 
registered into the cell 710 in the point 2 of dr awin g 6. the registration to the cell 710 — in 
addition, the mobile station 702 is automatically registered also into all the cells in the group 712, 
and generates the boundary for two cells around the registration cell 710 also here. The mobile 
station 702 can be moved anywhere in the buffer space for these two cells defined by the group 
712, without re-registering. 

[0042]If the mobile station 702 moves in accordance with the course 708 to the point 3 of 
drawing 6 , a mobile station will come to the cell 714. The mobile station 702 is not registered 
into this cell. Therefore, at the point 3, the mobile station 702 is registered into the cell 714, and 
is registered into all the cells further located in the group 716. The cell in the group 716 is 
identified by vertical hatching. In accordance with the course 708, it moves further, and if the 
mobile station 702 reaches the cell 718 which has not been registered yet, a mobile station will 
be registered into the cell 718 and will be automatically registered into all the cells contained in 
the group 720. 

[0043]As shown in drawing 7 , once registration is performed, the big thing for which registration 
is again started for signal cover ******** again will be lost by a new cell grouping. For this 
reason, the influence of the automatic position registered signal intensity equalization algorithm 
which the mobile station 702 uses decreases. Location registration becomes random through the 
whole service area by the dynamic cell grouping by this invention. That is, registration relates to 
the motion before a user. The location registration peaks which happen by this when a cell group 
is fixed are reduced. Since the cell group by this invention changes dynamically, they are 
scattered all over the whole service area, without concentrating on the cell border where 
location registration was fixed. 

[0044]The above shows that this invention provides the system and method of registering the 
mobile station in a wireless telephone communications system. A mobile station will be 
registered into all the cells which are in a registration group further, if a mobile station registers 
with a registration cell in order to reduce the location registration traffic in a system. A group 
may contain a registration cell and all the continuous cells at least, and may contain the cell 
around other layers further. The level of registration is changed dynamically and corresponds to 
the radio-channel traffic in a wireless telephone communications system. 
[0045]Although the specific example of this invention was illustrated and described, it can 
correct, therefore an attached claim includes such all the change and corrections included in the 
pneuma and the range of this invention. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application]Generally this invention relates to a radiotelephone system. In more detail, 
this invention is cordless or relates to the location registration of the mobile station in a cellular 
radiotelephone system. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Description of the Prior Art]Two or more base stations generally set up communicate with one 
or more mobile stations are included in a radiotelephone system. Each base station transmits 
and receives a radio telephony signal in each service area. The mobile station in a specific 
service area communicates with the base station coordinated with the area. A base station 
communicates between a mobile station and a public telephone switching network. A 
radiotelephone system is controlled by a network controller. 

[0003]A mobile station moves in the inside of two or more service areas. A user may also carry 
with a stock that a mobile station is carried in a car. A mobile station supervises, the situation 
(RSS: received signal strength), for example, the received signal strength etc., of a 
communications channel between a mobile station and a surrounding base station, etc. If a 
mobile station moves to the 2nd service area from the 1st service area, communication with the 
base station which provides service for the 2nd service area will be established, and 
communication with the base station which provides service for the 1st service area will be 
stopped. This process is called a hand-off and, usually it performs automatically. 
[0004]In order to allot a call efficiently to a specific mobile station, usually each mobile station 
registers the position into the nearest base station. Thereby, an incoming call is sent to the base 
station by a network controller, and the base station establishes radio with a mobile station, and 
completes a call. If a mobile station is not registered, it will warn to send the broadcast message 
usually called a page and to register the position into a mobile station of a radiotelephone 
system. If a mobile station moves to a new service area, it will register with the base station 
coordinated with a new service area automatically. This registration process is independently 
performed with a hand-off. 

[0005]The number of radio channels which can be used for the purpose of the traffic of a call, 
paging, registration, and others is restricted for every base station. In a densely-populated area, 
there may be no usable radio channel in the time zone when the degree of system usage is high. 
As one of the solution for establishing an additional channel, the method of providing more base 
stations of providing service is in a smaller service area. When the urban area etc. which have 
many mobile stations located densely are going too far, in order to provide a number sufficient in 
order to communicate and to control channel traffic of channels, a service area may become 
small by nearly the first floor of 1 block or a skyscraper. Such a service area is called microcell. 
[0006]The limit of the microcell method for providing additional communication and control 
channel is channel traffic needed for registration of many mobile stations which move between 
service areas. The number of user registration also increases inevitably as the base station in a 
system and the number of cells increase. Each mobile station carried all over a town must be 
registered into the base station which provides service for the service area into which it goes 
newly, respectively. 

[0007]The cause of another registration traffic is signal cover. If a signal is selectively prevented 
with the object within the course between a mobile station and a base station, cover will take 
place. By cover, it may be extreme in the input-signal quality containing received signal strength, 
and an abrupt change may happen to it. For example, when a mobile station is near the boundary 
between cells, it may change frequently between time short for signal cover of the determination 
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of the suitable base station which a mobile station registers. Received signal strength tends to 
register a mobile station into the greatest base station. A user looks back upon a RSS level, and 
when the antenna of a mobile station is interrupted from an input signal, it may change. In such a 
case, a mobile station repeats registration and re-registration to two or more adjoining base 
stations, and makes registration traffic increase. 

[0008]One of the solution proposed about the location registration in the micro cell system 
treating many members is a multilayer position updating method. The coverage area of the 
system using this method has two or more location registration area layers. It is arranged 
alternately and there are a fixed number of layers which lap mutually. A mobile station is divided 
into a group and one or more layers are assigned to each group. Each group's mobile station has 
some location registration area layers. If a mobile station updates the registration, a mobile 
station will switch a layer, namely, will update it to a different layer. 

[0009]However, this method has dramatically complicated realization and is inefficient-like. In the 
system using the hexagon-head cellular structure from which a cell is divided into the group of 
19 cells, 19 layers are required to perform this method. When the number of layers increases, in 
order to operate smoothly, remarkable adjustment and a system overhead are needed. Since 
each base station in each cell must transmit layer information so that it can decide when a 
mobile station should re-register, a remarkable multiple address overhead is needed. In order to 
divide location registration area into more layers and to have to send the same information for 
every cell for every layer, more broadcast information is needed. 

[0010]Therefore, in especially a microcellular use, the registration method with which the mobile 
station in a radiotelephone system which reduces the registration traffic of a radio channel has 
been improved is required. 
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EXAMPLE 



[Example] Prawing 1 generally shows the ideal geographical layout of the radiotelephone system 
100 which can use this invention. The radiotelephone system 100 is provided with two or more 
base stations 102 which generally include the base station 104, the base station 106, and the 
base station 108, and the network controller 110. The network controller 110 is combined with 
the public telephone switching network 1 12. The network controller 1 10 is in further two or more 
each base station and wire communication states of the base station 102. Each connection 
between the network controller 1 10 and two or more base stations 102 is not illustrated by 
drawing 1 for not complicating a drawing too much. 

[0012]Each of two or more base stations 102 is set up perform one or more a mobile station and 
radio, such as the mobile station 1 16. This radio is performed according to a well-known 
standardization protocol with this art. The mobile radio telephone carried in the portable 
radiotelephone hand set in which a user can carry [ the "mobile station" used here or ] the word 
"movement" by the car, other vehicles, and built-in is pointed out. The mobile station 116 
completes a call with other members combined with other mobile stations (not shown) or public 
telephone switching networks 112 in the system 100 through radio with the one or more base 
stations 104,106,108. 

[0013]In order to perform effective wireless telephone communication, each base station of two 
or more base stations 102 provides service for each service area, thereby — the base station 
104 — in the base station 108, the base station 106 provides service for the service area 122 in 
the service area 120 at the service area 118. A service area is illustrated by the hexagon in 
drawi n g 1 . However, that it may have the figures in which others are [ being a triangle, being a 
quadrangle, and ] arbitrary can recognize the service area 118,120,122 in a person skilled in the 
art. A person skilled in the art can recognize that the system 100 can be provided with arbitrary 
numbers of base stations, and arbitrary numbers, such as the mobile station 116, of mobile 
stations which operate in relation to the system 100. 

[0014]Next, with reference to drawing 2 , the cell registration as a function of the user position 
specification in the radiotelephone system 200 by conventional technology is shown here. In 
order to simplify, drawing 2 shows movement of the user in alignment with the one axis 206. . 
Therefore, drawing 2 carries a mobile station to the whole passing through a series of service 
areas in accordance with a straight course. For example, it moves along a street, a highway, or 
other roads, or the cell registration in the case of the user who took the train and is on the 
elevator in a skyscraper under travel is modeled. 

[0015]The radiotelephone system 200 by conventional technology is provided with the cells 201 
and 202,230,204,205 as shown in drawing 2 . The cells 201 and 202,203,204,205 are linearly 
arranged in accordance with the axis 206. Each of the cells 201 and 202,203,204,205 is provided 
with one or more mobile stations located in each cell 201 and 202,203,204,205, and the base 
station which performs radio. The cell 201 is provided with the base station 221. The cell 202 is 
provided with the base station 222. The cell 203 is provided with the base station 223. The cell 
204 is provided with the base station 224. The cell 205 is provided with the base station 225. 
[001 6] Drawing 2 shows the position to which cell registration is carried out, when the user who 
carries a mobile station moves in accordance with the axis 206 further. This is shown in the 
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lower half of dr awing 2 , and the number in a parenthesis expresses the cell into which the mobile 
station 207 is registered as the mobile station 207 moves in accordance with the axis 206. This 
registers a mobile station into the cell 201 from the left-hand side of dr awin g 2. That is, the 
mobile station 207 is registered into the base station 221 which provides service for the service 
area defined by the cell 201. If a mobile station moves in accordance with the axis 206, the 
mobile station 207 will supervise the quality of the signal received from the base station including 
the base station 222 located in the base station 221 located in the cell 201, and the cell 202. If 
the signal quality of the signal received from the base station 222, received signal strength 
(RSS), etc. exceed the quality of the signal received from the base station 221 in the designated 
point 208 on the axis 206, a hand set will be registered into the base station 222 in the cell 202, 
and will suspend registration with the base station 221 in the cell 201. By the quality of various 
input signals, and the hysteresis of the signal strength equalization algorithm which the mobile 
station 207 uses. It may reach, after a hand set crosses the point 210, i.e., the point of specifying 
the geographical boundary line of the cell 201 and the cell 202 at the point 208, that registration 
with the cell 202 is performed. The mobile station 207 continues movement in accordance with 
the axis 206, and continues the surveillance of input-signal quality. A mobile station will be 
registered into the base station 223 in the cell 203 if a mobile station reaches the point 212. 
[0017]When the user who carries the mobile station 207 goes into the service area of the 
radiotelephone system 200 by this, the mobile station 207, It registers with the cell 201 first and 
the network controller (not shown) of the system 200 enables it to send the call of the mobile 
station 207 to the cell 201. If the mobile station 207 moves to the cell 202, the 2nd registration 
will be performed automatically and a network controller will be updated to the service area 
containing newly. The mobile station 207 starts a registration process based on the signal 
strength and quality which were received from each cell. In order to avoid the multiple 
registration between the cells by change of the signal in the halfway point and the point 210, the 
mobile station 207 performs an equalization algorithm with a hysteresis. Thereby, the registration 
to an adjacent cell is usually delayed until the mobile station 207 fully enters in an adjacent cell 
at the point 208. Even if it uses an equalization algorithm, the multiple registration in the halfway 
point between cells still happens according to the shielding effect of object cover or other small 
sectors. Network traffic increases for such multiple registration, usable capacity decreases, and 
the battery shelf life of the mobile station 207 becomes short. 

[0018]Next, with reference to drawing 3 , the cell registration as a function of the user position 
specification in the wireless telephone communications system 300 by this invention is shown 
here. The system 300 is divided into two or more cell or service areas 301 and 302,303,304,305. 
D raw ing 3 shows the one-dimensional system 300 which the user who carries the mobile station 
307 moves in accordance with the one axis 306 like drawing 2 . Thereby, drawing 3 models cell 
registration in case a user carries a mobile station in accordance with a straight course to the 
whole, such as inside of a road, a railroad, or an elevator. 

[0019]The system 300 equips each service area 301 and 302,303,304,305 of two or more service 
areas with two or more base stations where each provides service. The service area 301 is 
provided with the base station 321. The service area 302 is provided with the base station 322. 
The service area 303 is provided with the base station 323. The service area 304 is provided 
with the base station 324. The service area 305 is provided with the base station 325. The base 
station which provides service for each service areas 301 and 302,303,304,305 establishes a 
mobile station and radio, such as the mobile station 307 located in each service area 301 and 
302,303,304,305. A base station transmits system information on a control channel, and this is 
received by mobile stations, such as the mobile station 307. A base station and a mobile station 
communicate using a control channel and a communications channel according to a 
predetermined communications protocol. 

[0020]Drawjng 3 shows further the position which cell registration generates, when the user who 
carries a mobile station moves in accordance with the axis 306. Cell grouping level 1 is assumed 
in drawing 3 . This is shown in the lower half of drawing 3 , and the number in a parenthesis shows 
the cell or service area where the mobile station 307 is registered, when a mobile station moves 
in accordance with the axis 306. This registers the mobile station 307 into the cell 301 from the 
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left-hand side of drawing 3 . That is, the mobile station 307 is registered into the base station 
321 which provides service for the service area defined by the cell 301. The mobile station 307 
is registered also into all the cells in the group of the cell defined by cell grouping level 1 by this 
invention. Now, a mobile station is registered also into the cell 302 as shown in drawing 3 . 
[0021]If the mobile station 307 moves in accordance with the axis 306, the mobile station 307 
will supervise the quality of the signal received from the base station including the base station 
323 located in the base station 321 located in the cell 301, the base station 322 located in the 
cell 302, and the cell 303. If the quality of the signal received from the base station 321 and the 
base station 322 is exceeded, the quality (RSS:received signal strength), for example, the 
received signal strength etc., of the signal received from the base station 323, etc., The mobile 
station 307 is registered into the base station 323 in the cell 303 in the point 308. By the quality 
of various input signals, and the hysteresis of the signal strength equalization algorithm which 
the mobile station 307 uses, the point 308 that registration with the cell 202 is performed may 
be reached, after the mobile station 307 crosses the point of defining the geographical boundary 
line between the cell 302 and the cell 303. 

[0022]If the mobile station 307 registers with the base station 323, a mobile station will be 
registered also into all the base stations in the group of the cell defined by cell grouping level 1 
by this invention. That is, a mobile station is registered also into the base station 324 in the cell 
304, and the base station 322 in the cell 302. At this point, a mobile station is freely movable 
without the necessity for re-registration in any [ of the cell 302,303 or 304 ]. For example, 
movement of the mobile station 307 within the cell 303 near the boundary of the cell 303 and the 
cell 304 is closely performed on the boundary of the cell 303 and the cell 302, without repeating 
two the adjoining registration with a base station and re-registration. Thereby, the registration 
traffic in the radiotelephone system 300 is reduced. 

[0023]The mobile station 307 continues movement in accordance with the axis 306, and 
continues the surveillance of input-signal quality. If the signal quality from the base station 325 
in the cell 305 exceeds the signal quality from the base station 324 in the cell 304, the mobile 
station 307 will be registered into the base station 325 in the cell 305. By this invention and cell 
grouping level 1, the mobile station 307 is registered also into the base station 324 in the cell 
304, or maintains the registration. 

[0024]Drawing 3 shows the cell grouping of level 1, and this indicates the number of the cells 
which adjoin the registration cell contained in registration area to be a threshold. The mobile 
station 307 is registered into all the cells which follow a registration cell in the cell grouping of 
level 1. However, the level of the cell grouping provided by an algorithm may change. For 
example, the cell grouping of the level 2 or the level 3 is also possible. Preferably, for every cell, 
it is programmable and this level is downloaded to the mobile station 307 between registration 
processes. Thereby, according to the system demand over the traffic and the system 300 which 
are changing, a cell grouping can be adjusted dynamically. 

[0025]Drawing 4 is a flow chart showing how to register the mobile station in the radiotelephone 
system by this invention. This method starts at Step 402 and mobile stations, such as the mobile 
station 307 (drawing 3), go into the coverage area of radiotelephone systems, such as the 
radiotelephone system 300 (drawing 3), here. At Step 404, a mobile station receives the 1st 
signal from the 1st base station that provides service for the 1st service area. A mobile station 
also receives the 2nd signal from the 2nd base station, and receives other signals similarly. 
Preferably, the 1st signal and the 2nd signal are constituted by the control channel signal by 
which the multiple address is carried out in the 1st and 2nd base stations. A control channel 
signal includes system information, such as a base station identifier which identifies uniquely the 
1st base station and the 2nd base station in a radiotelephone system. By this invention, system 
information also contains the cell grouping level which defines the group of one or more service 
areas including the 1st service area. A cell grouping level defines so that it may be explained in 
detail below, the hierarchy of a service area, i.e., number of cells, surrounding the 1st service 
area where a mobile station is automatically registered by a radiotelephone system. 
[0026JA mobile station detects the input-signal characteristic of the 1st signal, the 2nd signal, 
and other input signals at Step 404. Preferably, a signal characteristic is concerned with the 
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quality of input signals, such as a received-signal-strength index (RSSIireceived signal strength 
indication). The circuit which detects a received-signal-strength index is a well-known thing with 
this art. Answering the input-signal characteristic, a mobile station chooses the base station 
which receives the signal with which a mobile station has the best signal quality as the 1st base 
station. For example, a mobile station judges which base station has the maximum received 
signal strength corresponding to a nearby base station. 

[0027]At Step 406, a mobile station receives the 1st signal by which the multiple address was 
carried out in the 1st base station. A mobile station determines system information from the 1st 
signal. A cell grouping level, and the 1st cell identifier or base station identifier which identifies a 
base station uniquely is preferably contained in system information. 

[0028]Preferably, the service area in radiotelephone systems, such as a service area, is arranged 
in accordance with one or more axes. In a multidimensional system, a service area is arranged in 
accordance with two or more axes. By this invention, a base station identifier (or cell identifier) 
decides on the place of a base station (related service area) uniquely on each axis of one or 
more axes. The one or more fields corresponding to one axis are preferably included in a base 
station identifier among one or more axes. It can consider that a cell or a service area is in the 
hierarchy of the service area surrounding a specific service area using a base station identifier. 
[0029]Although explanation of this method is continued, a mobile station judges whether the 
mobile station is registered into one cell of the present radiotelephone systems at Step 408. 
Preferably, a mobile station is provided with the memory which memorizes the index of the 
precedence cell registration containing the last registration cell identifier which shows the base 
station identifier of the final cell which the mobile station had registered when there is it. A 
mobile station is not registered yet at the time of about [ by which about / the mobile station 
went into the coverage area of the system / was started in / about / it ], but execution follows 
Step 414. When a mobile station may be registered before, the registration information containing 
the last registration cell identifier is read by a mobile station, and execution follows Step 410. 
[0030]At Step 410, it is judged whether the base station identifier of a mobile station of the 1st 
(nearby) base station corresponds with the last registration cell identifier. If these two identifiers 
are in agreement, a mobile station may be before registered into a nearby base station, and 
execution will follow Step 416. When two identifiers are not in agreement, it must determine 
whether a mobile station needs the registration to a nearby base station, and a method follows 
Step 412. 

[0031]It is judged whether a mobile station is contained in the group of one or more service 
areas defined by the cell grouping level surrounding the service area where the last registration 
of the nearby base station judged at Step 404 was carried out at Step 412. Preferably, a mobile 
station relates to the nearby base station identifier and the last registration cell identifier of a 
base station as follows. 

[0032]A mobile station compares the nearby base station identifier and the last registration base 
station identifier of a base station. Among each axial field of the base station identifier of a 
nearby base station, when the absolute value of the difference of arbitrary one and the last 
registration base station is larger than a cell grouping level, a mobile station is registered into a 
nearby base station. The fundamental algorithm which judges whether a mobile station is in the 
present registration cell group and whether this calculation is out of it is expressed. 
[0033]As for a method, a mobile station is registered there following Step 414. In order to 
register, a mobile station establishes a nearby base station and radio according to the wireless 
application protocol of a radiotelephone system. Next, a mobile station transmits a registry 
request to a nearby base station, and a base station registers a mobile station into the base 
station, and sends registration information to a network controller. 

[0034]A mobile station is registered into the 1st base station and all the base stations in the 
group defined by a cell grouping level under control of a network controller. Thereby, in the cell 
grouping level of 1, a mobile station is registered into the hierarchy of a service area including 
the service area coordinated with the 1st base station, and all the service areas which adjoin 
directly. When a cell grouping level is 2, a mobile station is further registered into all the service 
areas which adjoin the group of the grouping level 1 of a cell directly. The buffer for one cell is 
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made into the circumference of the cell (service area) which receives offer of service by the 
present nearby base station by this method of using cell grouping level 1. Thereby, the multiple 
registration by change of a signal or cover between cells is lost. Since a mobile station will be 
registered also into an adjoining service area if a mobile station is further registered into a 
service area as for this method, the cell registration in a system is reduced. 
[0035] Registration to an adjacent cell is preferably performed by the network controller (not 
shown), and the system can eliminate registration traffic further. A network controller 
determines which service area registers a mobile station using the same algorithm as a mobile 
station. The network controller of a system allots a call to a mobile station based on the 
knowledge of the dynamic registration algorithm of a mobile station. 

[0036]With reference to drawing 5, the cell discrimination system for the two-dimensional 
hexagon-head cell pattern used with this invention is illustrated. Drawing 5 illustrates assignment 
in the cell in the hexagon-head cell pattern 500 of the location parameter called a cell identifier. 
Each of a cell is arranged in accordance with three axes including the 1st axis 502, the 2nd axis 
504, and the 3rd axis 506. Each field is coordinated with one axis and the number in the field 
specifies the cell position on an axis. The adjacent cell which has the same axial field number 
has a fixed position in accordance with an individual axis, and forms a straight line vertical to the 
axis illustrated with the straight line 508 and the axis 502. Same location parameter assignment 
using a multiplex shaft can be performed about the cell pattern using cells of a different form, 
such as a triangular cell or a square cell. It is extensible to a three-dimensional cell pattern by 
using the 4th axis prolonged in the same location parameter quota method from the page 
containing drawing 5. Such a cell pattern may exist in the microcellular radiotelephone system 
installed in the office building of a layered story. 

[0037] Drawing 6 shows the cell grouping of a level which differs in a hexagon-head cell pattern, 
and the identifier 500 used for this invention. The single big digit in each cell expresses axial 
offset of the maximum of the cell which has the identifier 555, and three small numbers express 
each axial offset. By the group level calculation in [ whole ] an above-mentioned algorithm, the 
mobile station registered into the cell 555 will only be registered into a new cell, if the group 
level with which the size of the axial field of a new cell was specified is exceeded. For this 
reason, registration will be performed if a number with a big mobile station moves to the cell 
exceeding a group level by drawing 6. If it registers with the base station which provides service 
for the service area which a mobile station coordinates with the cell discriminated from 555 of 
the center of drawing 6 about the cell grouping of level 1, The mobile station is automatically 
registered also into all the cells in the group 602 by a network controller (not shown). Therefore, 
the notice of an incoming call to a mobile station is sent to all the cells in the group 602. To all 
the cells with the axial offset from the last mobile station cell registration which does not exceed 
a group level, this only sends the notice of a call and is performed by a network. If a mobile 
station registers with the cell discriminated from 555 about the cell grouping of the level 2, the 
mobile station will be automatically registered also into all the cells in the group 604. 
[0038]In drawin g 6, it turns out that each service area is surrounded by the hierarchies of a 
service area, and that a cell grouping level expresses the hierarchy number of the service area 
surrounding a specific service area. For example, since all service areas are shown by the big 
number 1 as shown in drawing 6, the group 602 is equivalent to the hierarchy of an identifiable 
service area. The 2nd hierarchy's service area includes the service area shown in the big number 
2 within drawing 6 . 

[0039]Drawing 7 shows the location registration of the level 2 by the mobile station 702 in the 
radiotelephone system 700 by this invention. In the two-dimensional system 700 shown in 
drawing 7 , even if the mobile station 702 meets any of three cell axes included at the flat surface 
of a page, it is freely movable. Drawing 7 shows the grouping of the level 2. 
[0040]If the mobile station 702 goes into the service area of the system 700, the mobile station 
702 will be registered into the cell 704 in the point 1 of drawing 7. That is, the mobile station 702 
is registered into the base station (not shown) which provides service for the cell 704. The 
mobile station 702 is automatically registered into all the cells contained in the group 706 for 
registration of the level 2. In order to make it intelligible, by drawing 7, these cells put in 
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horizontal hatching and are illustrated. Now, the mobile station 702 has a buffer for two cells 
around the cell registered now. 

[0041]If the mobile station 702 moves in accordance with the course 708, the mobile station 702 
will come to the cell 710 into which the mobile station 702 has not been registered yet so that it 
may be shown by the result of algorithm calculation of the level 2. Now, a mobile station is 
registered into the cell 710 in the point 2 of drawing 6. the registration to the cell 710 — in 
addition, the mobile station 702 is automatically registered also into all the cells in the group 712, 
and generates the boundary for two cells around the registration cell 710 also here. The mobile 
station 702 can be moved anywhere in the buffer space for these two cells defined by the group 
712, without re-registering. 

[0042]If the mobile station 702 moves in accordance with the course 708 to the point 3 of 
drawing 6 , a mobile station will come to the cell 714. The mobile station 702 is not registered 
into this cell. Therefore, at the point 3, the mobile station 702 is registered into the cell 714, and 
is registered into all the cells further located in the group 716. The cell in the group 716 is 
identified by vertical hatching. In accordance with the course 708, it moves further, and if the 
mobile station 702 reaches the cell 718 which has not been registered yet, a mobile station will 
be registered into the cell 718 and will be automatically registered into all the cells contained in 
the group 720. 

[0043jAs shown in drawing 7, once registration is performed, the big thing for which registration 
is again started for signal cover ******** again will be lost by a new cell grouping. For this 
reason, the influence of the automatic position registered signal intensity equalization algorithm 
which the mobile station 702 uses decreases. Location registration becomes random through the 
whole service area by the dynamic cell grouping by this invention. That is, registration relates to 
the motion before a user. The location registration peaks which happen by this when a cell group 
is fixed are reduced. Since the cell group by this invention changes dynamically, they are 
scattered all over the whole service area, without concentrating on the cell border where 
location registration was fixed. 

[0044]The above shows that this invention provides the system and method of registering the 
mobile station in a wireless telephone communications system. A mobile station will be 
registered into all the cells which are in a registration group further, if a mobile station registers 
with a registration cell in order to reduce the location registration traffic in a system. A group 
may contain a registration cell and all the continuous cells at least, and may contain the cell 
around other layers further. The level of registration is changed dynamically and corresponds to 
the radio-channel traffic in a wireless telephone communications system. 
[0045]Although the specific example of this invention was illustrated and described, it can 
correct, therefore an attached claim includes such all the change and corrections included in the 
pneuma and the range of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Especially the feature of this invention that it seems that it is new is specified in an attached 
claim. In this invention, the following explanation and an attached drawing are referred to with 
the further purpose and advantage. 
Therefore, you can understand best. 

Within a drawing, the same reference number identifies the same element. 

[Drawing 1] The ideal geographical layout of the radiotelephone system which can use this 

invention is generally shown. 

[Drawing 2]The cell registration as a function of the user position specification of the 
conventional radiotelephone system is shown. 

[Drawing 3] The cell registration as a function of the user position specification in the 

radiotelephone system by this invention is shown. 

[Drawing 4]It is a flow chart showing the method by this invention. 

[Drawing 5] It is a cell discrimination system for the hexagon-head cell pattern which can use 
this invention. 

[Drawing 6]The level of the cell grouping for the hexagon-head cell pattern used with this 
invention is shown. 

[Drawing 7] The location registration by the mobile station in the radiotelephone system of 

drawing 1 by this invention is shown. 

[Description of Notations] 

100 Radiotelephone system 

102,104,106,108 Base station 

110 Network controller 

1 12 Public telephone switching network 

118,120,122 Service area 
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precisely. 
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[Drawing 1] 




[ Drawing 6 ] 




[Drawing 2] 
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^J^CT^, ^ttS2 0 73^H2;U2 0 2CC»»rS 
4, »2a»^a«iWCCfffeJhr, h?-* • n> 

bn~-^£frL< Ao/ctf- trx • xyrfcEffTS. 

4p a a M4^a^^r, a»^a-fex*Hi*6'r4. *ra 

^ ^.2 1 0tcfcW4fi#©^ttK:«fcS-fe^lBO^*a 

Wtr^3';XA?:»fi-^o cn(c<to, 

9ttA2 0 7^.2 0 8t«tt;^^^(CA^^ 

^«j©2 0 7cd^'^7^v^^< tt* Q 
[0018] ^cH3*#flSur, cctctt, *|6W«: 

j;€>*a«misfflfr>xf*A3 0 ort©jL-ifffiit«F5e© 

CD-fe;W^/c^1f-t + X - xyr3 0 1 , 3 0 2. 3 0 
3, 3 0 4, 3 0 5te#fJ£ft£o H2 4Biacc, 03 
«»«6S 3 0 7 *mm?Z> 1 OCDIA 3 0 6 

bis (2. ^-iw ate, liij/djxK-^ 

[0019] vxfA 3 o oit *BKo*-tr^ • xy 

rCD^tl^tKOy-VX • xyr3 0 1, 3 0 2, 3 0 
3, 3 0 4, 3 0 5&C^n^ft#1f-b*X£^«T&ffl 
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2 1 l:i^4 0 tr-tf* • X'J73 0 2 tt, SlftA 
3 2 2 -fr-lf* ■ x«J73 0 3 SJ&A3 

2 3 -fr-tr* • x'J7304W, Sti6^3 2 

4*ffiZ-& 0 • x>JT3 0 5tt, StiM3 2 5 

ft-F-trx • XI/T3 0 1 . 3 0 2, 3 0 
3, 3 0 4, 3 0 5tc*-^*»«-r*»i8UStt, & 
f-W'Xy73 0 1, 3 0 2, 3 0 3, 3 0 4. 3 

o 5wecffi»ra#»»3 o irmco&wimtmmMm 

[0 02 0]B3U, tf*S*fc3 0 

©#^tt#tb»#*l 3 0 6 WfiotW^ £ * CC&lb 

m3 o 7*ia»sns-feii/*yfc«i^-tx • x'jr^ 20 
30 ncaiiws. -r&to^ *»»3 0 7tt, -fe^3 

«T«ai»»3 2 1 Sfcte, *«WtcJ: 

8»I3 0 7tt, • £OU-e>^ • u-^jH (c 

»sti4. cnr, »tt«ttH3tc7nsn*<t^cc, h* 
;V3 0 2 tenants n*. 

[0 0 2 1 } ®mm3 0 7^143 0 6JcfflotgiT^) 
8»a3 0 7tt, -fe;U3 0 1 rttCfirg-T-6Stt^3 30 

2 1 . -fe;l/3 0 2rttCfitB'rSX«WB3 2 2**J:tf-fe;U 

3 0 3rtK{4HT<5Stft^3 2 3 £#OS«y?*>6:£{f 

ztitcmnco&mzm&TZo **fi»3 2 3*>e>sfts 

n/cff-^CD^oH, fc£A«»*ff{B#3iiB: (RSS:receiv 
ed signal strength) SJfi^3 2 lteiC^SJft 

A 3 2 2 6S« 3 tt/cfs #<DiHJt*jH*. & £ , *£»A 
3 0 7tt*3 0 8 5c*Jt»r-feJl/3 0 3F*g(D3W^3 2 3 

am>&M#&K¥^{fcT;i/^ yxAOb^fy t 

-fe;U2 0 2<h©a»#fTtoft£.£3 0 8&C 40 

*r 3 o 7 3&$«ttoyh«rBia'rsc:ifc 

[0 0 2 2] ^K)^ 3 07 #SJttA 3 2 3 tcatST -5 

0 4 rtOSiiS^ 3 2 4 i-fe;l/3 0 2F*9©Sti&^3 2 2 &t 
^3 0 2, 3 0 3 */c»3 0 40^mcD*rtg 50 
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3 t-te)l3 0 2CD*|?K:air\ *S(,itt-fe;l/3 0 3i-fe 
;b3 0 4cDiI^CCfi^Hr;U3 0 3ftV<D®W)ffi3 0 7 CD 

a-rcia<tf*>ti*. -e-fttcj:^ aaaws^x^A 

3 0 O^cDaiih^^ -f » *#BIJ«S*i£. 
[0 02 3 ] ^«j^3 0 712, <*3 0 6&C7Q-dT^Si£ 

aSift«3 2 5^6CDff^ a a nJt#, -te;l/3 0 4F*i(DltJft« 
3 2 4^e>CD{f^ D a a a^a^^£, 8«ifl3 0 7B^ 
3 0 5rt©»»A3 2 5K:at*TS. #2S9J<fc, ■fe-fc ■ 

£OW-fcr>y • u^HK: ^ti>^3 o 7tt-fe;i/3 

o 4rto3Bft«3 2 4ccfea»-rs^, *s^B*©a 

[0 0 2 4] H3tt. u^;n cD-fe;u • tr>y* 
Sb, cftttBBffii, SK*xyrtc$*hsa»-fe;bK: 

^W?^ 3 0 7 tta»H2;^tcattr S-T^TOHz 

^ >^*Jt£-C$>r>, ^M»^n"feX©lffltc«tt«3 0 7 
^7 -f y ^ivXf A3 0 0CC*f"T4^X^AfltSi{C 

[o o 2 5 ] H4«, ^wtcis^aams^f-Art 
©»tt«*a»rs*js**r«tiiar**. cwa 

Zf-yZfA 0 2Tte*0, CCt'^3 0 7 (13 
3) ttc!f©#«|»3W, ^miS5>XrA3 0 0 (03) 

m 2 subs *— aawccUBjij-s- £XMiumnN?-«c £<Dis* 

fAtMR*Stf. **q8tc<t0. V^f-Alfffi«, mi 

*9"-b'x • xy r*#tj 1 o«±cD^-t:x • xy to 
^caia^n^miif-h'x • xyT*Htf*-trx • x 

y t cdp§@ r^cc to % -fe ;i/©«*-)en-r ^> . 

[0 02 6 ] itc. Xf^7'4 0 4t, ^tbA». *1 

»2ft#*j:^*0fft©a«(ifi#cDag«m# 
fttttftiats. Jf?*u<«, 



(6) 

9 

3&KJbW (RSSi: received signal strength indicatio 

[0 0 2 7] Xf77'40 6r, »lfcA«::Wi£tfiAtc 
J:«3R*3tifc*l«#*«« , i"4. flWAUt. »1« 10 

£L<«, •feji/ • tr>y ■ U^JI/^ Sift A *^ 

[ 0 0 2 8 ] Jff* b < tt, tr-b*X • x y 7 
WS^f ArtO-tr- b* ■ x y 7«, 1 -JfiliottK: 

x . iy7iitt»o*|cc»or^J3tiS. #»WcJ: 
W(DS#±-e, — «KKcSii&A (<tMil*r^lf-b'x • 20 

L/ < tt, 1 -?a±<on<D5 % 1 o<D«CC*f|£-rS 1 ofcj 

;b*fctt1f-tf* • xiJ7£, «F3t©*-bf^ • xy7 
*Htry--tr* ■ xy7©KJBrttc*-&£mftc-rc£*s 
r£& 0 

[0 0 2 9] 77*408 

o<«> en*** j^ttA^aeu 30 

^ttA^Xf-ACD^^W-^ • x'JrJcA-p/ctf 

<o »»»*jywa»3ntec£*j*-5»^B, ***a 

»f(ixf^'4 1 0te^< o 

[0 0 3 0 ] Xf>v?4 1 or, tFftAt*. *1 

o) ©a«fcA©^A»»a^*^»*^«aiJ^£^ 40 

<t, ^»A«*»oo*tftAcc«fr»»3nytc 

^«J^«S^0 cDStik^-CD 

a»#i#5 r * * 3^5 * * «3E b ft W ti K 6 r . # ffi 
^f^*4 1 2frC|£< 0 

[0 0 3 1 ] Xf«; 7*4 1 »»AB. Xf* *7*4 

0 4 r «3E 3 #1 /c^s 0 ommm tf*t$a« 3 n fc-y- - 
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©•SJfiA^SffliAHISI-T- £ , fWWIk-fe^MIJJlHPiK:, 
[0 03 2] ^«J^«. «S0 ©SifiAoaifiAttKll^- 

<Dl^<t, «ft2»SJftA£OMCD*a^fi*i-teJl' • £01/ 

(DStiiiAccaftTs. »«iA^3S*E©ae 

[0 0 3 3 ] -%mt. X^^^4 1 4(Ctt«. ^Ct^ 
ttA#a»3ft*. 2»"T4A:«)tc, 9ttAiAft««IS 
^*7^AQM§Uifi 7" a h :a;MttEoT*«9©Xi&A 

So 

[0 0 3 4] r»7-£ • n> r u~5<2$'J®T"C, 

«fcos*3ns^-^rtcc*sT^ros«wa<!:tca 

m$tiZ>o Ctit,c£K), KD*)},- #fc-Y*>9 • \s+< 

y7i, T^roaswcc»ST5^-t:^ ■ xuri 

^tf-y-f^ • xy70BArt«:a»34T.4. ^ • 

• u^;b^2©t|^«, ^»A«, -tzA'CD 

-r^Toif-tr^ ■ xy7tc3 6Jcaj*3tia. 

O**0(DlS»A^J:01f-fcrx©»«4SW4^l/ 
• xyr) (DiSHtC 1 WO^^?^ 

S^Saii^^<^^> 0 C<D-fimt, 3^>^c, &MA** 

if-bx . xy7Ccai*3nS£, »»A«««o^- 
b* • xy7ccfca»3*is© , r, ^X7*Afl©t;n 

[0 0 3 5 ] »«-fe;u^oae«, l < b. ^ h 
• 3>hn-7 (H^T) tCcfcOtf^n, e>x 

=f y XA^ffi^r^cDif-bx • xy7*«»lftA*a» 

[0 0 3 6 ] H5*#ML/"C, #^3<h*£/Bt,>*— ;X 

s^*rs 0 ^jKD-tn^enB, si«50 2 ( ^21*5 

0 4*jJ:CJ e *3l*5 0 6*^tf3*Ott«:?BoTiB?tl3 
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^ -7 ^ - * * , =mi<Dtefr&tc \tjEmz<D ^ & & 

[0 03 7 ] 7Aft-fe;V • A^->©atcSU^ 

;UD-fe;U • y;u-tr>yt!:*»9i«:fflt»4«ffllHF-5 0 0 
*-fe;i/rt©^:*ttl«f©Wt^tt, BKO-T-5 5 

5 5 (CliSn/cgttll^ SrLlH^WDtt? a ->l> F 20 
OASS^fBJESnft:^-^- U^l^S** i. Iff 

^{cWOTtt, 5 5 i UWMS*i<S-fe JWca» 

■fe ^ cc «> i ttift tca» $ n * . 

[0 0 3 8 ] IM6Tte:, Slt-t'X • X'JTtt, 

[0 0 3 9 ] B7lt #S93te<fc 4j»««K*>* rA 7 

o o ^(D&mm 7 0 2^a^ 2 cD&aais*^ 

To 07fc:^£ft£r;X7tr>X'rA7 0 Otete^Tl*, 
5Stti7 0 2tt, ^-^©¥ffite^**i£3#©Hz;l/|* 50 
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[0 04 0] fethm 7 0 2 ^>XfA 7 0 0 tf* 

•fe;W 0 4KBI3W-*. Tttfoft, «lftS7 0 2«, ^ 
;l/7 0 4tC1f-hrxS:ll«-r*S«^ (H^-ST) Oca 
f^TSo 3 6«: % g||iH7 0 2tt, U^JU2©aS©/c 

ia7r«aoi^iJS^:An"cii^5n'S 0 c*vc, &m 

^7 0 2ti, ««Ea»3nri*S-i2;i/©SlH«:2-fe;u» 

[0 04 1 ] *£I»^7 0 23MHB87 0 8 tefSoT^KTr 
Si, 8ttB7 02«, U^;l/2CDT^^y XAl+gtCD 
3B*tcJ:0^3n*<fc5CC, »«j«7 0 2)&s*^a»3 

tiTti&c^-feji/7 1 occjfes. cnr, ^*j^«06cd 
j^2«:*ji»r, -fe^7 1 oKairr s. -fe;u7 1 0^0 

E»tcmjLX s W7 0 2fct, 1 2FWT 

^T©-fe;i/cct>ettwcca»3nr. cct?ts»t^ 

7 1 0<0JB0tC2H2^OSWft*J«r4. *£3W^7 0 
2tt, £Ol/-:/7 1 2CCj:0Sil3tiSCCD2"fe;l/^O 

[0042] *£S&^7 0 2 #H 6 3 S 7 0 8 
«7 0 2»C©4z;bCCBai*StirC>ttCi. S^oT, j£ 

3r, «tt«7 0 2«-fe;U7 1 4tca»0, $6ic^;u 

-^7 1 8rt«:fiaH"4 , r^r©'feji/«:a»r*. 

^7'7 1 6rt<DH2iHi, IKOHMBJil'CWJOSnS. SIS 
7 0 S^^X^h^mbX. ^»17 0 2^*/dl 
»bri»ai»H2^7 1 8CC?ijaiTSi, »tt«tt-fe;U7 

1 8 tcaiau, y^-^7 2 0 oc$^n^-r-<rcDH2;v 
tcg«jwocaiiTS 0 

[0 04 3 ] H7fc5*3ftS<fc5fc:, -Kai^W^n 
Si, Jfbl^;U- y;u-t>^ccj:0. ^Ztettctz 

<as. c©fcfe, 9ttA7 0 2^c^attti[aaii 

jB c S {4»ai* tf- ^ 3&sgiJ« 3 ft 4 o Oc J: S -fe ;v 
[0 044] ±IB3^6, *»9itt*«B«Ra«^^^ A 

rt©»tt»*a»T*v^f'Atej:cf*j**««'r4c 
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s h tc&m #>\< - ic %> & t x <o -fe )i> dc z> . 
[oo45] *mi<Dnj£<Dmi)mfim^to£v £ miz 

m&iE%: / &1%-?Z>b<DX&Z> 0 10 
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[gi4] ^mm<k&Jimz^? : &ftmx$>z> 0 

[Mb] #miZm^Z>Ct<DXZ2>/sft'te)l>- 
[06] ^mWt^cm^ttft'efr ■ ^Z-><Dtc&> 

1 0 0 mmmszsXTi* 
102, 104, 106, 108 mmm 

110 * y h ■ 3> 

1 1 2 &^1Ii§3»&ffl 
1 1 8. 1 2 0, 1 2 2 t-b'X'X'JT 
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